Burnout and compassion fatigue are now recognized as occupational hazards associated with the medical profession. Interestingly, burnout and compassion fatigue do not occur in every physician and many continue to find joy, meaning and satisfaction in their work despite its challenges and stressors. Our study looked at the relationship between burnout, work engagement, compassion fatigue and satisfaction amongst doctors. We also studied the relationship between these and four measureable intrinsic human factors; self-efficacy, resilient personality type, sense of gratitude and work calling. Our study found that 37% of the doctors were at high risk of burnout and 7.5% were at high risk of compassion fatigue and only 3.3% and 1.5% were at low risk of burnout and compassion fatigue respectively. Only 2.7% and 0.3% had high rates of work engagement and compassion satisfaction respectively. There was a mild but significant negative correlation between burnout and engagement, and a poor negative correlation between compassion fatigue and satisfaction. Only intrinsic human factors were significantly correlated to burnout, work engagement, compassion fatigue and satisfaction. Our preliminary findings suggest that certain intrinsic factors increase work engagement and compassion satisfaction amongst doctors. As some of these intrinsic factors also appear to buffer against burnout and compassion fatigue, increasing work engagement and compassion satisfaction not only builds individual resilience against burnout and compassion fatigue but may also lead to improvement in overall health, professional quality of life and career longevity for doctors.
INTRODUCTION
The increasing use of technology and ever-rising patient demands has changed the practice of medicine. Together they have intensified the physical and emotional impact of care-giving among doctors. Burnout and compassion fatigue are now recognized as occupational hazards associated with the medical profession. [1] Hence it is not surprising that physician burnout rates are high, ranging from 30% to 70%. [1, 2] Of concern is how burnout and compassion fatigue can aggravate physician mental health. Research show that prevalence rates of psychiatric morbidity among doctors range between 15% to 35% [2] [3] [4] with some studies sug-gesting that burnout may be associated with depression. [5, 6] Apart from the direct mental health impact to the doctor, burnout and compassion fatigue are also associated with increased rates of medical errors, malpractice risk, physician turnover and hence increased healthcare manpower costs. [7, 8] In addition, emerging research suggests physician burnout to be a chronic condition rather than a transient one with only about a third recovering fully from severe burnout after 5-10 years. [9] These have important implications on the overall mental health of doctors, their ability to function optimally at work as well as career longevity. Hence there is an urgent need to identify factors that can help prevent and/or moderate the development of burnout and compassion fatigue.
Burnout is defined as physical, emotional and mental exhaustion caused by prolonged high workload, sense of powerless or lack of control, [10] as well as with certain personality factors such as perfectionism, compulsiveness, self-denial. [11] [12] [13] Maslach and Leiter [13] later rephrased burnout as "an erosion of engagement with the job". So what started as important, meaningful and challenging work became unpleasant, unfulfilling and meaningless. Energy turned into exhaustion, involvement turned into cynicism and efficacy turned into ineffectiveness. Accordingly, work engagement is characterized by energy, involvement and efficacy, the opposite of burnout.
Schaufeli and Bakker defined work engagement as "an active, positive work-related state characterized by vigor, dedication and absorption". [14] Vigor refers to high levels of energy and mental resilience while working whereas Dedication refers to being strongly involved in one's work and experiencing a sense of significance, enthusiasm and challenge. Absorption is characterized by being fully concentrated and happily engrossed in work such that time passes quickly. Thus work engagement is characterized by a high level of energy and strong identification with one's work whereas burnout is characterized by the opposite, a low level of energy and poor identification with one's work. The consequences of burnout are poor mental and physical health [15, 16] as well as negative job performance, while studies have linked work engagement to better overall health, [17] better job performance, organizational citizenship behaviours [18] as well as organizational performance. [19] Although there are varying views regarding the dimensionality of burnout and engagement, it does appear that increasing work engagement may help to mitigate the negative impact of burnout.
In recent times, there have been a growing number of research publications on burnout among physicians in specific disciplines such as residents, oncology, palliative medicine and general practitioners. These have focused mainly on the extrinsic/environmental factors such as increasing workload and working hours, demanding patients, working with terminally ill or trauma patients, family-work conflicts, violence at work etc as risk factors. [20, 21] Literature looking at work engagement and the relationship between burnout and work engagement among doctors is extremely limited. Understanding the relationship between burnout and work engagement among doctors, may enable healthcare institutions to develop targeted interventions that help prevent and/or moderate burnout while increasing work engagement which can improve the emotional and physical health of doctors as well as their career longevity.
Compassion fatigue was first coined by Joinson as "the profound emotional and physical exhaustion that helping professionals and caregivers can develop over time as a result of repeated exposure to the suffering during their work". [22] Compassion fatigue is also known as secondary traumatic stress and is related to vicarious traumatization among professional caregivers who care for patients with posttraumatic stress disorder and those suffering in general. [23, 24] In contrast, Stamm defined compassion satisfaction as the "sense of pleasure derived from doing the job well, helping others or any other form of contribution to the work". [25] Compassion satisfaction has been posited to be a protective factor that buffers the potentially negative consequences of exposure to traumatic events and subsequent burnout. [26] Factors associated with compassion fatigue among doctors include working with trauma survivors, past personal history of traumatic events, lack of support systems, lack of experience, poor work and personal life balance, and lack of self-awareness. [27] Although there is an abundance of literature on burnout, there is much less on compassion fatigue and extremely little on compassion satisfaction. Even fewer studies look at the relationships between compassion satisfaction and compassion fatigue in healthcare. Understanding the relationship between compassion fatigue and compassion satisfaction may help improve the quality of professional life of doctors as well as care to patients and their families.
Interestingly, burnout and compassion fatigue do not occur in every doctor and many continue to find joy, meaning and satisfaction in their work despite its many challenges and stressors. [28] This suggest that some doctors possess certain intrinsic human/personality factors rendering them more resilient to environmental/extrinsic stressors with subsequent protection against burnout and compassion fatigue compared to others in similar work environments. This observation appears to be supported by the findings of Alarcon and colleagues [29] who postulated that people with higher scores on self-esteem, self-efficacy, locus of control, positive affectivity, optimism, proactive personality and hardiness, are better able to cope with their job demands. Identifying and understanding the intrinsic human factors that positively impact on burnout and compassion fatigue among doctors would enable the development of specific interventions. To date, there has been very little research in this area.
Our aims are to understand, firstly, the relationships between burnout, work engagement, compassion fatigue and compassion satisfaction, and, secondly, the relationships between four measurable intrinsic human factors and burnout, work engagement, compassion fatigue and compassion satisfaction. By understanding these relationships, we hope to eventually enhance individual resilience in doctors against burnout and compassion fatigue through the development of training programs based on identified and measurable intrinsic human factors that limit burnout and compassion fatigue and increase work engagement and compassion satisfaction.
METHOD

Participants
This paper is based on a two-centre, cross-sectional study on burnout, compassion fatigue, compassion satisfaction, work engagement among doctors working in Singapore at an acute public general hospital and a public specialist oncology centre. The survey was administered in English and consisted of self-report questionnaires with the purpose of the study stated on the front cover. The survey response was strictly confidential and anonymous. The data collection took place from Jan to Apr 2015. At the time of the survey, there were no external or environmental factors such as building construction, or internal factors such as disruption of workflow or working conditions, departmental Head changes etc. at either of the centres surveyed. Ethics approval for this study was obtained from the Singhealth Institutional Research Board.
Sampling procedure
We used a convenience sample and recruited doctors from the following disciplines: Emergency Medicine, Radiology, Gastroenterology, Respiratory Medicine, Geriatric Medicine, General Surgery, Orthopaedics, Anaesthesiology, Palliative Medicine, Medical Oncology, Surgical Oncology and Radiation Oncology. With the support of the respective Head of Departments, we explained the purpose of the study and invited doctors who were present at their Departmental meetings and invited them to participate. For five Departments, the study questionnaires were sent to the Departments at the request of their Heads of Departments instead. Participation was voluntary and their responses anonymous. Return of completed questionnaires was considered informed consent to participate in this study. The overall response rate was 332/358.
Measures
We collected doctor characteristics like age, sex, marital status, religion, ethnicity, job title, average number of hours per week spent on work-related activities, years of working experience in healthcare, years of experience working mainly with terminally ill.
Burnout and Compassion Satisfaction were measured using the ProQOL-R-IV subscale for burnout and compassion satisfaction. [25] It comprised of 10 statements corresponding to each subscale and is scored on a 6-point Likert scale, ranging from "never" to "very often". Cut scores based on the 75 th percentile indicate relative risks or protective factors.
The average score on the burnout scale is 22 (SD = 6; alpha scale reliability = 0.72). A score below 17 indicates low risk, between 17 and 28 a moderate risk and scores above 28 indicate a high risk for burnout. The average score on the compassion satisfaction subscale 37 (SD = 7; alpha scale reliability = 0.87). Scores below 32 indicate low potential for compassion satisfaction, scores between 32 and 41 represent moderate potential, and scores above 41 indicate high potential.
The UWES-9 [30] was used to measure the 3 core dimensions of work engagement: Vigor, Dedication, and Absorption. The internal consistency of UWES-9 is above 0.80 with the latent variables Vigor, Dedication, and Absorption strongly intercorrelated (mean r = 0.92). This scale comprises 9 statements with 3 items for each subscale. All items are scored on a 6-point Likert scale ranging from 0 (never) to 6 (always). For each subscale, the scores are averaged. A total score of 4 and above indicate work engagement.
Compassion fatigue was measured using the Silencing Response Scale (SRS). [31] Silencing response (SR) or active avoidance is a component of compassion fatigue. This response can be either an indication of experience of compassion fatigue or an attempt to avoid the negative effect associated with compassion fatigue. It refers to the inability of caregivers to pay attention to the stories or experiences of their patients and the tendency to direct the conversation rather to less distressing material. SR occurs when patient's experiences are overwhelming, beyond the caregiver's scope of comprehension and desire to know, or simply spirals past the helper's sense of competency. SRS correlates positively with compassion fatigue subscale of ProQOL-R-IV and exhibits internal reliability with an alpha co-efficient of 0.69 and a split-half reliability of 0.63. [32] The scale comprises of 15 statements and is scored on a 10-point Likert scale ranging from "rarely/never" to "always". Scores between 0 and 20 indicate minimal risk for the activation of the SR or compassion fatigue, while those between 21 and 40 indicate some risk. Scores between 41 and 94 indicate moderate risk and those from 95 to 150 represent high risk.
To measure intrinsic human factors, we used the following self-report questionnaires for self-efficacy, resilient personality type, sense of gratitude and work calling:
(1) General Self-Efficacy Scale (GSE) was created to assess a general sense of perceived self-efficacy with the aim to predict coping with daily hassles and adaptation after experiencing all kinds of stressful life events. [33] The construct of perceived self-efficacy reflects an optimistic self-belief. This is the belief that one can perform a novel or difficult tasks, or cope with adversity in various domains of human functioning. Perceived self-efficacy facilitates goal-setting, effort investment, persistence in face of barriers and recovery from setbacks. It can be regarded as a positive resistance resource factor. Ten items are designed to tap this construct. Each item refers to successful coping and implies an internal-stable attribution of success. Perceived self-efficacy is an operative construct, i.e. it is related to subsequent behavior and therefore is relevant for clinical practice and behavior change. In samples from 23 nations, Cronbach's alphas ranged from 0.76 to 0.90, with the majority in the high 0.80. The scale is unidimensional. It consists of 10 items and is scored on a Likert 4-point scale ranging from "not at all true" to "exactly true" with the final composite score ranging from 10 to 40. We chose a median split with a cut-off of 30. Hence a score between 0 and 29 is low while 30 to 40 high.
(2) Ego Resiliency Scale (ER89) was used to measure the resilient personality type. [34] Ego-resiliency (ER) describes the ability to respond flexibly to situational demands such as acute stress, conflicts or uncertainty and conceptually, it is related to the constructs of competence, social intelligence and coping. High levels of ER characterize the resilient type with faster psychological and emotional recovery from stress while individual with low levels possess fewer adaptive capabilities and are thus more likely to respond unfavourably to various environmental stressors. The ER89 has 14 items scored on a 4-point Likert scale from "1 = does not apply at all" to "4 = applies very strongly" and its validity has been established. [35] The scores between the range 20 to 38 indicate low ER, 39 to 42 average and 43-56 above average.
(3) GQ-6 [36] is a short, self-report measure of the disposition to experience gratitude. There are 6 items on a 7-point Likert scale ranging from "strongly disagree" to "strongly agree". GQ-6 has good internal reliability, with alphas between 0.82 and 0.87. GQ-6 is positively related to optimism, life satisfaction, hope, spirituality and religiousness, forgiveness, empathy and prosocial behaviour, and negatively related to depression, anxiety, materialism and envy. Scores ranging less than 35 indicate low gratitude, 35 to 40 average and greater than 40 high.
(4) Calling and vocation was measured using the Brief Calling Scale (BCS) developed by Dik and Steger. [37] Calling was defined as a "person's belief that she/he is called to do a particular kind of work". The BCS consists of 4 items with two subscales; presence of calling (2 items) and search for calling (2 items). The responses are rated on a 5-point Likert scale ranging from "not at all true of me" to "totally true of me". The correlation between the two items of BCSPresence was reported as r = 0.81, and r = 0.75 for BCS-Search items. The scores on the scale correlate in predicted directions and magnitudes with self-efficacy, outcome expectations, materialism, spirituality, and sense of calling assessed using the career development strivings strategy. [38] Scores of 3 and less is low while more than 3 is high.
Data analysis
All statistical analyses were performed using STATA 13.0 with statistical significance set at p < .05. To account for the multi-colinearity of the measures (GSE, ER89, GQ-6, BCS-Presence & BCS-Search) for predictions of low burnout or Minimal/Some compassion fatigue in a logistic regression model, moderate/high burnout, low work engagement, moderate/high compassion fatigue & low compassion satisfaction adjusting for demographical characteristics of the participants, Principal Components (to have zero correlation amongst the scales) were developed for these measures. A one-factor Confirmatory Factor Analysis (CFA) on the latent variable Resilience was performed to determine which Extrinsic/Intrinsic variable has the highest impact. Table 1 shows the demographical results of the participants. Majority were Chinese (over 70%), 55% males, a quarter above 40 years of age and more than 60% from the Oncology Centre and Surgical Division. 40% were never married and 65% worked more than 50 hours per week. 65% of the participants had more than 5 years of working experience and 25% had at least 5 years of working with terminally ill patients. The mean (SD), range of all the measure scales of the participants are also shown in Table 1 . Upon univariate analyses of the demographical variables on the outcome of interests, the following were observed:
RESULTS
• There were no associations between Demographics and Burnout. Table 2 shows that there was a mild negative correlation between the two scales (Spearman's rho = -0.614, p < .001).
Burnout vs. Work Engagement
The prevalence rates of high burnout and low work engagement were 37.7% and 71.1% respectively, with 34.7% having both high burnout & low work engagement (see Table 3 ). Note. Values are n (%). The percentages are of n = 329 Table 4 show that intrinsic factors that limits moderate/high burnout were BCS-Presence (OR = 0.28, 95%CI 0.09 -0.9), GQ-6 (OR = 0.12, 95%CI 0.02 -0.7) and GSE (OR = 0.16, 95%CI 0.05 -0.46). No demographical variables were associated with this outcome. Thus common intrinsic factors limiting both moderate/high burnout & low work engagement were BCS-Presence, GQ-6 & GSE. Table 2 show that there was a poor negative correlation between the two scales (Spearman's rho = -0.446, p < .001).
Compassion fatigue vs. Compassion satisfaction
The prevalence rates of high compassion fatigue and low compassion satisfaction were 7.7% and 21.7% respectively, with 20.7% having both low compassion satisfaction and moderate/high compassion fatigue (see Table 5 ). Note. Values are n (%); The percentages are of n = 323
Only the intrinsic factor BCS-Search was positively correlated with moderate/high compassion fatigue (OR = 1.9, 95%CI 1.2 -3.0), with the "Chinese" race compared to the "Other" race being more at risk (OR = 5.2, 95%CI 1.7 -16.6) (see Table 5 ).
All the intrinsic factors were associated with low compassion satisfaction (see Table 6 ). Limiting measures were BCSPresence (OR = 0. Only BCS-Search drives moderate/high compassion fatigue & low compassion satisfaction.
Correlation between Burnout & Work Engagement with Compassion satisfaction & Compassion fatigue
There was a moderately strong (rho > 0.7) correlation between compassion satisfaction with work engagement (rho = 0.772, p < .001) and with burnout (rho = -0.700, p < .001) but poor correlation for compassion fatigue with work engagement (rho = -0.345) & BO (rho = 0.503) (see Table 2 ). Table 7 shows the order of impact on Resilience of all the numerical-scale intrinsic variables (given by the standardized estimates) adjusted for demographical variables and factoring in all possible pairwise correlation between the intrinsic measures.
One factor (resilience) confirmatory factor analysis
The top bundle of variables impacting Resilience was: BCSSearch, compassion satisfaction & compassion fatigue, followed by the bundle of GQ-6, UWES & burnout. GSE, ER89 & BCS-Presence had the least influence. 
DISCUSSION
Past research in the area of burnout and compassion fatigue among doctors has focused mainly on those working in oncology, palliative care and general practitioners which showed high prevalence rates of burnout and compassion fatigue. Our study found that 37% of the doctors were at high risk of burnout and 7.5% were at high risk of compassion fatigue. Although this is comparable to current findings, we also found that only 3.3% and 1.5% were at low risk of burnout and compassion fatigue respectively, which is significantly lower than those reported in other studies. [10, 39, 40] In addition, there was no statistically significant difference between burnout and compassion fatigue rates across the various medical and surgical specialities including oncology and palliative care. This means that doctors of any discipline are at equal risk of burnout and compassion fatigue. In our study, the rates of high work engagement and high compassion satisfaction were also noted to be extremely low; 2.7% and 0.3% respectively.
Our study results also show that burnout and work engagement, and, compassion satisfaction and compassion fatigue are negatively related and hence likely opposite dimensions of each other. This means that any effort at enhancing work engagement and compassion satisfaction may help to mitigate the risk of burnout and compassion fatigue respectively. To our knowledge, the preliminary evidence from our study is the first to show that intrinsic human factors, rather than extrinsic/environmental factors such as age, gender, seniority, number of working hours and years of experience, are more significantly related to burnout, work engagement, compassion satisfaction and compassion fatigue among doctors. Interestingly, all the intrinsic factors selected in this study positively impacted work engagement and compassion satisfaction but not burnout and compassion fatigue. This suggests that burnout, work engagement, compassion fatigue and compassion satisfaction may be distinct concepts since intrinsic factors that buffer one may not do so entirely with the other. Our findings support the views of Schaufeli and Bakker. [41] Hence more research in this area is needed to better define each of these concepts in order to better understand their individual aetiologies.
The intrinsic human factors chosen for our study had been previously shown to contribute to subjective well-being or happiness, and, subjective well-being has been shown to positively impact psychological adjustment and adaptation. [42] In his book "Authentic Happiness", Seligman [43] posited that emotional well-being comes from engaging in personal signature strengths. He defined signature strengths as "positive characteristics that recur across time and different situations that bring about good feelings and gratification". Unlike talent which is something that an individual is born with, strengths can be acquired. Thus acquiring certain signature strengths can not only help buffer against negative emotion and challenging life circumstances but also lead to a meaningful life when used in the context of something larger than oneself. As these intrinsic factors can be acquired, develop-ing training programs or positive psychology interventions that specifically focus on the building of the doctor's perceived self-efficacy, a sense of gratitude and a work calling may enhance personal resilience against burnout and compassion fatigue and increase work engagement and compassion satisfaction.
There are some limitations to our study. The participants were a convenience sample and did not include all the medical and surgical disciplines within the acute hospital although we targeted the largest departments within each discipline. Majority of the surveys were done at department meetings where the objectives of the study were highlighted and this could have incurred responder bias to the questionnaires. Although we included some of the commonly reported demographic factors that influence burnout, work engagement, compassion satisfaction and compassion fatigue, we did not include others like workload, control over work schedule, demanding patients and work-life conflicts. To our knowledge, the scales used in this study have not been validated locally even though they have been used in previous research. However we did perform Cronbach's alphas for all the scales used and found them consistent with that previously reported; ranging from 0.786 to 0.907.
Practical implications
Our preliminary findings suggest that certain intrinsic human factors increase work engagement and compassion satisfaction amongst doctors. As some of these intrinsic human factors also appear to buffer against burnout and compassion fatigue, increasing work engagement and compassion satisfaction could not only build individual resilience against burnout and compassion fatigue but may also lead to improvement in overall health, professional quality of life and career longevity for doctors. These findings have important implications for healthcare institutions. Apart from continuing to improve the extrinsic antecedent factors within the healthcare system, hospitals should also consider investing in physician wellness programs that improve competencies in psychological and emotional recovery as a result of workplace stress and crises, individual as well as group well-being and optimal functioning through developing positive individual strengths/traits and positive experiences. Any program, whether individual or group, targeting burnout and compassion fatigue should have measurable components that positively impact on improving the sense of self-efficacy, gratitude, optimism and life satisfaction that leads to increasing conviction of sense of calling to their choice of career.
Currently some of such programs include crisis intervention courses, [44] mental health first aid courses and Ballint groups. [45] Professional coaching that apply techniques from the field of positive psychology have also been found to be very useful in improving physician quality of life through strategies that increase self-awareness, aligning personal values with professional duties, focusing on strengths, questioning thought patterns and beliefs as well as providing a supportive sounding board and partnership. [46] 
CONCLUSIONS
Healthcare in Singapore faces a chronic manpower shortage. Retaining talented doctors and ensuring that they consistently deliver care of a high standard in a sustainable way is a constant challenge facing all healthcare services. As the environmental conditions in healthcare are likely to remain unchanged due to the nature of the work, changing the way each individual doctor perceives his/her role through strategies that enhance personal resilience is likely to be a more feasible and logical strategy.
